a b s t r a c t
In this article, we present differentially expressed gene profiles in the pectoralis muscle of wild juvenile king penguins that were either naturally acclimated to cold marine environment or experimentally immersed in cold water as compared with penguin juveniles that never experienced cold water immersion. Transcriptomic data were obtained by hybridizing penguins total cDNA on Affymetrix GeneChip Chicken Genome arrays and analyzed using maxRS algorithm, "Transcriptome analysis in non-model species: a new method for the analysis of heterologous hybridization on microarrays" (Dégletagne et al., 2010) [1] . We focused on genes involved in multiple antioxidant pathways. For better clarity, these differentially expressed genes were clustered into six functional groups according to their role in controlling redox homeostasis. The data are related to a comprehensive research study on the ontogeny of antioxidant functions in king penguins, "Hormetic response triggers multifaceted anti-oxidant strategies in immature king penguins (Aptenodytes patagonicus)" (Rey et al., 2016) [2] . The raw Total RNA was extracted from pectoralis muscle; biotin labeling and hybridization were performed following standard Affymetrix protocol.
Experimental features
Never-immersed juvenile penguins serve as control and were compared i) to naturally acclimated penguins returning from a foraging trip at sea and ii) to naïve penguins artificially acclimated to cold water by repeated immersions.
Data source location
Port Alfred, Possession Island (Crozet Archipelago, 46°25' S, 51°45' E) and Lyon University (France).
Data accessibility
Data is within this article and raw data is available in Gene Expression Omnibus repositories (GEO: GSE17725; http://www.ncbi.nlm.nih.gov/geo/query/acc. cgi?acc ¼GSE17725 and GEO: GSE82344; http://www.ncbi.nlm.nih.gov/geo/ query/acc.cgi?token ¼yxibwieatzavpqv&acc ¼GSE82344).
Value of the data
Our transcriptomic analysis of gene expression in the pectoralis muscle of wild juveniles king penguin allows the detection of multiple antioxidant pathways.
These data provided evidences that an activation of powerful and coordinated antioxidant strategies occurs in the pectoralis muscle of king penguin juveniles during the transition from a terrestrial to a marine life style.
These original results can serve as a reference point for various studies related to the mechanisms controlling redox homeostasis in natural populations for which data availability remains scarce and usually restricted to the detection of few antioxidant molecules.
Data
Here, we provide the expression profile of gene involved in the control of redox homeostasis in the pectoralis muscle of three groups of king penguin juveniles (Aptenodytes patagonicus) differing in their degree of acclimation to marine environment. Targeted genes are clustered into six groups as follow: the genes encoding proteins involved in non-mitochondrial ROS generation (Cluster 1), antioxydant enzymes (cluster 2), heat choc and chaperone proteins (Cluster 3), DNA repairs processes (Cluster 4), repair or degradation of damaged proteins (Cluster 5) and lipid membrane composition Differentially expressed genes are presented as percentage change of never-immersed (NI) controls versus naturally acclimated to cold marine environment (sea acclimated: SA) or experimentally immersed in cold water (artificially acclimated: AA). For each gene, we provided its symbol followed by its common name and the Affymetrix ProbeSet identification number used to measure its expression. Genes were considered significantly differentially expressed when p-value o 0.05. remodeling (Cluster 6). For each gene we provide its symbol, its name, the corresponding Affymetrix ProbeSet identification number and the percentage change of expression as compared to neverimmersed control penguins.
Experimental design, materials and methods

Animals and sample collection
We captured king penguin juveniles of 10-11 month at the breeding colony of la Baie du Marin (Crozet Archipelago; French Southern Territories). A first group of penguins was hold in an outdoor enclosure until they achieved their molt constituting the 'never-immersed control' group (NI, n ¼4). A second group of penguins received the same treatment as the NI penguins but were subjected to repeated immersions in cold water (8°C) over 3 weeks to simulate the acclimatization to marine life; this group is refereed as artificially-acclimated penguins (AA, n ¼3). NI penguins were also compared to juveniles of 12-14 month that returned from a foraging trip at sea and had fully accomplished their acclimatization to marine life (sea-acclimatized, SA, n ¼3). We controlled for potential effect of nutritional status by feeding penguins with mackerel (Scomber vernalis) on a daily basis. At the end of the procedure, pectoralis muscle of each penguin was surgically biopsied under general anesthesia and the muscle biopsy was frozen at À 80°C. More details of the experimental procedure are given in Rey et al. [2] .
RNA extraction
Total RNA was extracted following the single-step TriReagent protocol (Invitrogen, Cergy Pontoise, France). Briefly, 50 mg of pectoralis muscle was homogenized in 1 mL reagent with a Polytron homogenizer. The aqueous phase was transferred to a 2 mL Eppendorf tube containing 0.5 ml 2-propanol. Samples were incubated at room temperature for 5 min and subjected to a centrifugation at 12,000g for 10 min at 4°C. The pellet was washed twice with ethanol 75% and was re-suspended in ultra-pure water. The quality of extracted RNA (RNA integrity48) was assessed using a Bioanalyzer 2100 (Agilent technologies, Inc, Palto Alto, CA, USA).
Labeling and hybridization
Labeling and hybridization were performed on Affymetrix GeneChip s Chicken Genome Arrays by the ProfileXpert platform (Lyon, France) following the standard Affymetrix protocol (http://www. affymetrix.com), as described in Dégletagne et al. [1] . All arrays were scanned with a confocal laser (Genechip scanner 3000, Affymetrix).
Microarray analysis
We used the MaxRS method developed for the analysis of heterologous hybridization profiles [1] , a method that has been previously applied in king penguins [3] . All results were normalized using the quantile method after log2 transformation to make them comparable across microarrays [4] . Gene expression of NI penguins, considered as control in the study, were compared to those of SA or AA groups. Differentially expressed genes between NI vs. SA or NI vs. AA were determined using the empirical Bayes moderated t-statistics implemented in the Bioconductor package limma [5] . We focused on the genes involved in the redox homeostasis and gathered them into six functional clusters according to GenOntology annotation and literature search [2, 6, 7] . All analyses were performed using the R statistical software Table 1 .
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